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(54) INK-JET PRINTING HEAD 

(57)Abstract: 

PURPOSE: To improve the quality of a product by a 
method wherein a spacer plate constituting an ink pump 
member, a closing plate and a connecting plate are 
laminated and formed by a green sheet and baked and an 
integral ceramic body is manufactured, and a 
piezoelectric/electrostrictive element is constituted 
onto the external surface of the closing plate through a 
film forming method. 

CONSTITUTION: An ink pump member 44 is formed 
integrally in structure, in which closing and connecting 
plates 66, 68 are superposed while holding a spacer plate 
70. First and second communicating-port opening 
sections 72, 74 are shaped to the connecting plate 68 
and a longitudinal rectangular window section 76 to the 
spacer plate 70. The closing plate 66 is superposed on 
the reverse side to the side, in which the connecting 
plate 68 in the spacer plate 70 is stacked. The window 
section 76 and the first and second communicating-port 
opening sections 72, 74 are formed by a green sheet and 

the precursor bodies of each plate 66, 68, 70 are formed, and these precursor bodies are 
laminated and baked, thus manufacturing an integral ceramic substrate. A 

piezoelectric/electrostrictive operating section composed of lower and upper electrodes 77, 75 
and a piezoelectric/electrostrictive layer 79 is formed onto the external surface of the closing 



plate 66, thus forming a piezoelectric/ electrostrictive element 78. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] two or more nozzles which make the ink particle characterized by providing the 
following inject — the ink nozzle member in which the hole was prepared — receiving — the 
aforementioned nozzle — by piling up the ink pump member in which two or more dead air space 
corresponding to a hole was established, and joining each aforementioned nozzle — by forming 
an ink pressurized room behind a hole, respectively, making a part of wall of this ink pressurized 
room transform by piezo-electricity / electrostriction element, and making the aforementioned 
ink pressurized room produce a pressure the ink supplied to this ink pressurized room — the 
aforementioned nozzle — the ink-jet print head it was made to make inject from a hole The 
spacer plate in which two or more window parts which form the aforementioned dead air space 
were prepared. The lock out plate which puts on one of this spacer-plate side, and covers the 
aforementioned window part, the aforementioned ink nozzle which puts on the another side side 
of this spacer plate, and covers the aforementioned window part — the nozzle of a member — 
the position corresponding to the hole — an each this nozzle — opening for a free passage to a 
hole 

[Claim 2] While forming the ink feeder current way which supplies ink to the aforementioned ink 
pressurized room to the aforementioned ink nozzle member the orifice which leads ink to this ink 
pressurized room from this ink feeder current way — a hole this ink nozzle, while carrying out 
opening to the superposition side over the aforementioned ink pump member of a member and 
preparing in it this orifice in the aforementioned connection plate which forms the 
aforementioned ink pump member — the position corresponding to the hole — an each this 
orifice — the ink-jet print head according to claim 1 which prepared opening for a free passage 
to a hole 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the new structure of a low cost ink-jet print 
head where improvement and stabilization of an ink regurgitation property are attained especially, 
about an ink-jet print head. 
[0002] 

Background of the Invention] In recent years, in the commercial scene of the printer used as an 
output device of a computer etc., it is quiet and the need of an ink jet printer with a cheap 
running cost is being extended quickly, and generally as an ink-jet print head used for such an 
ink jet printer, ink goes up the pressure in the ink pressurized room with which it supplied and 
filled up — making — a nozzle — the thing hammers out an ink particle (drop) and it was made 
to print from a hole is used 

[0003] Moreover, the thing of the type to which the volume of an ink pressurized room is 
changed with the variation rate of the piezo-electricity / electrostriction element prepared in the 
ink pressurized-room wall is known as a kind of a mechanism which raises the pressure in this 
ink pressurized room. This type of thing has the feature of a low in power consumption 
theoretically compared with the thing of a type which generates a detailed bubble in heating of 
the heater arranged in other ink pressurized rooms. 

[0004] A writing **** type ink-jet print head specifically for example, it is shown in drawing 5 
and drawing 6 — as — two or more nozzles — with the metal nozzle plate 4 in which the hole 2 
was formed The metal orifice plate 8 in which the hole 6 was formed is pinched for the passage 
plate 10. two or more orifices — a laminating and by joining As opposed to a member 16 the 
aforementioned nozzle — the passage 12 for ink jet which leads ink to a hole 2, and the 
aforementioned orifice — the passage 14 for ink supply which leads ink to a hole 6 — each — 
the ink nozzle which is made to form in the interior and changes — each aforementioned nozzle 
formed in the layered product of a metal or the plates 1 8 and 20 made of synthetic resin — a 
hole 2 and an orifice — the ink pump which has two or more dead air space 22 corresponding to 
a hole 6 — by piling up a member 24 and carrying out adhesion unification the aforementioned 
nozzle — a hole 2 and an orifice — while forming the ink pressurized room 26, it is formed 
behind a hole 6 by fixing piezo-electricity / electrostriction element 28 to the wall of this ink 
pressurized room 26, respectively 

[0005] However, if it was in the such type ink-jet print head, in order to have to paste up every 
one wafer of piezo-electricity / electrostriction element 28 to the wall of the ink pressurized 
room 26, respectively, the miniaturization of a print head was very difficult, and the cost rise to 
which it moreover originates in such adhesion was not avoided, but it was inherent in the 
problem that maintenance of reliability is also difficult. 

[0006] in addition, a writing **** ink-jet print head — setting — an ink nozzle — a member 16 
and an ink pump, although it is necessary to paste up a member 24 thickness sizert of the dead 
air space 22 adjacently formed at that time and the size 22 between 22, i.e., adjoining dead air 
space, and the septum section 30 between 22 — less than [ about 1mm or it ] and since it is 
small — these ink nozzles — a member 1 6 and an ink pump — adhesion with a member 24 was 
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very difficult 

[0007] concrete — an ink nozzle — a member 16 and an ink pump — since it faces pasting up a 
member 24 and is easy to protrude adhesives into the both sides of the septum section 30, ink 
passage and an ink pressurized room will deform with the overflowing adhesives, the regurgitation 
property of ink will be checked, and it will lead to deterioration of the quality of a product, or the 
fall of the yield 

[0008] Moreover, the pressure leaked, the cross talk arose, or the pressurization pressure loss 
by air remains and it arose [ the seal between the ink pressurized room 26 which it becomes 
easy to produce the part of an adhesive agent partially, for example adjoins, and 26 became 
imperfect, if the coverage of adhesives is stopped in order to prevent the flash of such 
adhesives, / the gap remained between adhesion sides ], and there was a possibility that the 
problem that an ink **** property falls might be caused. 
[0009] 

[Problem(s) to be Solved] The place which succeeds in this invention against the background of 
the situation like ****, and is made into the solution technical problem in here Adhesion with an 
ink nozzle member and an ink pump member is easy, and the problem like **** by a flash, 
adhesion imperfection, etc. of adhesives from an adhesion side may be mitigated or ******(ed) 
as much as possible. While being stabilized and being able to acquire the outstanding ink 
regurgitation property, it is in offering the ink-jet print head by which manufacture is easy and 
miniaturization may be attained advantageously. 
[0010] 

[Means for Solution] In order to solve this technical problem, and the place by which it is 
characterized [ of this invention ] two or more nozzles which make an ink particle inject — the 
ink nozzle member in which the hole was prepared — receiving — the aforementioned nozzle — 
by piling up the ink pump member in which two or more dead air space corresponding to a hole 
was established, and joining each aforementioned nozzle — by forming an ink pressurized room 
behind a hole, respectively, making a part of wall of this ink pressurized room transform by 
piezo-electricity / electrostriction element, and making the aforementioned ink pressurized room 
produce a pressure In the ink-jet print head it was made to make inject from a hole the ink 
supplied to this ink pressurized room — the aforementioned nozzle — The spacer plate in which 
two or more window parts which form the aforementioned dead air space were prepared, and the 
lock out plate which puts on one of this spacer-plate side, and covers the aforementioned 
window part, Put on the another side side of this spacer plate, and cover the aforementioned 
window part, the aforementioned ink nozzle — the nozzle of a member — the position 
corresponding to the hole — an each this nozzle — with the ceramic object which laminating 
formation is carried out [ object ] in a green sheet, respectively, and makes it really come to 
calcinate the connection plate with which opening for a free passage to a hole was prepared 
While constituting the aforementioned ink pump member, it is in having constituted the 
aforementioned piezo-electricity / electrostriction element by the piezo-electricity / 
electrostriction operation section which consists of the electrode, and the piezo-electricity / 
electrostriction layer formed by the film forming method on the superficies of the 
aforementioned lock out plate. 

[001 1] Moreover, while this invention forms the ink feeder current way which supplies ink to the 
aforementioned ink pressurized room to the aforementioned ink nozzle member in a writing **** 
ink-jet print head the orifice which leads ink to this ink pressurized room from this ink feeder 
current way — a hole this ink nozzle, while carrying out opening to the superposition side over 
the aforementioned ink pump member of a member and preparing in it this orifice in the 
aforementioned connection plate which forms the aforementioned ink pump member — the 
position corresponding to the hole — an each this orifice — it is characterized [ the ] also by 
the ink-jet print head which comes to prepare opening for a free passage to a hole 
[0012] 

[Example] Hereafter, in order to clarify this invention still more concretely, suppose that it 

explains in detail about the example of this invention, referring to a drawing. 

[0013] First, the outline block diagram of the ink-jet print head as one example of this invention 
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is shown in drawin g 1 and drawin g 2 , and the decomposition perspective diagram is further 
shown in drawin g 3 , respectively, this ink-jet print head 40 — an ink nozzle — a member 42 and 
an ink pump — it forms by carrying out the junction unification of the member 44 — having — 
**** — an ink pump — the ink supplied to the ink pressurized room 46 formed in the member 44 

— an ink nozzle — the nozzle prepared in the member 42 — it blows off through a hole 54 
[0014] more — a detail — the aforementioned ink nozzle — the nozzle plate 48 and orifice plate 
50 which present the monotonous configuration of thin meat, respectively pile up a member 42 
on both sides of the passage plate 52 among them, and it is made into the structure which it 
comes to join by adhesives in one 

[0015] moreover, the nozzle for ink jet in a nozzle plate 48 — while two or more (this example 
three pieces) holes 54 are formed — an orifice plate 50 and the passage plate 52 — each nozzle 

— the through-holes 56 and 57 penetrated in the direction of board thickness in the position 
corresponding to a hole 54 — this nozzle — a hole 54 — predetermined size size — it is formed 
with the **** bore 

[0016] furthermore, the orifice for ink supply in an orifice plate 50 — while two or more (this 
example three pieces) holes 58 are formed, the window part 60 prepared in the passage plate 52 
is covered from both sides by the nozzle plate 48 and the orifice plate 50 — between these 
nozzle plates 48 and orifice plates 50 — each orifice — the ink feeder current way 62 made 
open for free passage by the hole 58 is formed Moreover, the feed hopper 64 which supplies the 
ink led from an ink tank is formed in the orifice plate 50 to this ink feeder current way 62. 
[001 7] in addition, this ink nozzle — although especially the quality of the material of each plates 
48, 50, and 52 which constitute a member 42 is not what is limited — a nozzle — a hole 54 and 
an orifice — when forming a hole 58 with close dimensional accuracy, generally metals, such as 
plastics, and nickel or stainless steel, are adopted suitably moreover, an orifice — it is [ having 
and forming the taper configuration minor—diameter-ized toward the ink circulation direction ] 
desirable since a hole 58 makes it succeed in the operation like a check valve to the ink supplied, 
for example, as illustrated 

[0018] on the other hand — the aforementioned ink pump — the lock out plate 66 and the 
connection plate 68 which present the monotonous configuration of thin meat, respectively have 
the structure which it piles up and comes to unite on both sides of a spacer plate 70, and the 
member 44 is formed in one 

[0019] there — setting — the connection plate 68 — the aforementioned ink nozzle — the 
through-hole 56 formed in the orifice plate 50 of a member 42, and an orifice — the first opening 
72 for a free passage and the second opening 74 for a free passage are formed in the position 
corresponding to a hole 58, respectively in addition, the first opening 72 for a free passage — a 
through-hole 56 and abbreviation — while considering as the same or the larger bore a little — 
the second opening 74 for a free passage — an orifice — it considers as the predetermined size 
major diameter rather than the hole 58 

[0020] Moreover, two or more longitudinal rectangle-like window parts 76 are formed in the 
spacer plate 70. And this spacer plate 70 piles up to the connection plate 68 so that the first 
one opening 72 each for a free passage and the second opening 74 for a free passage which 
were prepared in the above-mentioned connection plate 68 may carry out opening to each 
[ these ] window part 76. 

[0021] Furthermore, with the side which the connection plate 68 in this spacer plate 70 piled up, 
the lock out plate 66 puts on the field of an opposite side, and opening of a window part 76 is 
covered on this lock out plate 66 again, it — this ink pump — the ink pressurized room 46 
opened for free passage outside through the first and second openings 72 and 74 for a free 
passage is formed in the interior of a member 44 

[0022] by the way, such an ink pump — a member 44 is formed as an one burned product of 
ceramics That is, as a concrete manufacturing process, a green sheet is first fabricated using 
common equipments, such as doctor blade equipment and reverse-roll-coater equipment, from 
the slurry of the ceramics prepared from a ceramic raw material, a binder, a solvent, etc. 
Subsequently, if needed, cutting, cutting, punching, etc. are processed into this green sheet, a 
window part 76, the first and second opening 72 for a free passage, and 74 grades are formed, 
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and the precursor of each plates 66, 68, and 70 is formed, and the thing for which the laminating 
of each [ these ] precursor is carried out, and it is calcinated — the ink pump as an one ceramic 
base — a member 44 is obtained 

[0023] in addition, this ink pump — although especially the quality of the material of the 
ceramics which form a member 44 is not limited, an alumina, a zirconia, etc. are suitably adopted 
from points, such as a moldability And the board thickness of the lock out plate 66 is desirable, 
50 micrometers or less are about 3-12 micrometers more preferably, and the board thickness of 
the connection plate 68 is desirable, 10 micrometers or more are 50 micrometers or more more 
preferably, the board thickness of a spacer plate 70 is still more desirable, and 50 micrometers or 
more are 100 micrometers or more more preferably. 

[0024] namely, the ink pump formed by doing in this way — if it is in a member 44, it is not 
necessary to add special adhesion processing etc., and in each superposition side of the lock out 
plate 66, the connection plate 68, and a spacer plate 70, it is stabilized and perfect seal nature 
can be obtained from being formed as an one burned product of ceramics 
[0025] in addition, this ink pump — in a member 44, when the connection plate 68 exists, the 
effect of the improvement in manufacturability is also acquired That is, if it is hard to handle the 
layered product to which the laminating of the thin green sheets which have flexibility is generally 
carried out, for example, manner of support is not made prudent in setting to a firing furnace 
etc., it has the problem which distortion is added, and damages or unusual deformation tends to 
produce after baking. However, in the layered product in which the connection plate 68 exists, 
since the rigidity of a layered product is raised, compared with the case where the connection 
plate 68 does not exist, it becomes easy to handle, and defective generating by the mistake of 
handling can be suppressed, furthermore, an ink pump — when handling becomes almost 
impossible with the structure of only the lock out plate 66 and a spacer plate 70 in the design 
which has arranged the ink pressurized room 46 with high density to the member 44, and the 
connection plate 68 exists, it has the advantage whose handling is attained 
[0026] in addition, an ink pump — although the configuration of a member 44 varies a little 
depending on a manufacturing method — an ink nozzle — an adhesion side with a member 42, 
i.e., the superficies of the connection plate 68, has a flat desirable thing the maximum [ as 
opposed to / when a wave is measured with the configuration measurement machine of a 
contact process as a flat grade / a criteria length of 8mm ] — 50 micrometers or less of 25 
micrometers or less of waves are more desirably suitable for 10 micrometers or less desirably In 
addition, it is also possible to really machine polish, flat-surface cutting, etc. to the ceramic base 
after baking as one of the meanses which attains flat [ this ]. 

[0027] furthermore, this ink pump — in the superficies top of the lock out plate 66, piezo- 
electricity / electrostriction element 78 is formed in the member 44 at the part corresponding to 
each ink pressurized room 46, respectively In here, this piezo-electricity / electrostriction 
element 78 are formed by forming the piezo-electricity / electrostriction operation section which 
consists of the lower electrode 77, piezo-electricity / electrostriction layer 79, and an up 
electrode 75 by the film forming method on the lock out plate 66. And the piezo-electricity / 
electrostriction element which the applicant for this patent proposed previously as this piezo- 
electricity / electrostriction element 78 in Japanese Patent Application No. No. 203831 [ three 
to ] and Japanese Patent Application No. No. 94742 [ four to ] are adopted especially suitably. 
[0028] It faces specifically obtaining this piezo-electricity / electrostriction element 78, and the 
ceramic substrate which makes a principal component the zirconium oxide which stabilized 
[ portion-] or stabilized [ **-perfect-] the crystal phase with the predetermined compound as 
the aforementioned lock out plate 66 is used suitably. In addition, when heat, stress, etc. are 
applied, "the zirconium oxide by which portion stabilization or ** full stabilization was carried 
out" contains the zirconium oxide which made the crystal layer stabilize partially or completely 
so that a crystal transformation partially or completely may not take place. 

[0029] Moreover, as a compound which stabilizes this zirconium oxide, there are a yttrium oxide, 
a cerium oxide, a magnesium oxide, and a calcium oxide, and a zirconium oxide will be stabilized 
partially or completely by being a simple substance, or combining one of compounds of it, adding 
them, and making it contain at least. Again furthermore, as an addition content of each 
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compound About a yttrium oxide, it is related with two-mol % - seven-mol % and a cerium oxide. 
Six-mol % - 1 5-mol %, Although it is desirable to consider as five-mol % - 1 2-mol % about a 
magnesium oxide and a calcium oxide Also in it, it is desirable to use especially a yttrium oxide 
as a partial stabilizing agent, and it is desirable in that case % and to two-mol consider [ % - 
seven mol ] as two-mol % - four—mol % still more preferably. The substrate property in which 
partial stabilization of the main crystal phase was carried out in a tetragonal phase or the mixed 
crystal which mainly consists of a cubic and a tetragonal phase, and the zirconium oxide which 
makes it add and come in such a range to contain a yttrium oxide was excellent will be given. 
Moreover, in order to make the tetragonal phase exist stably and to obtain big substrate 
intensity, it becomes important [ the average crystal particle diameter of a substrate ]. namely, - 
- as a mean particle diameter — 0.05 micrometers -2micrometer it is — things — desirable — 
further — desirable — 1 micrometer It is desirable that it is the following. 
[0030] And the predetermined electrode layers (vertical electrode) 75 and 77, and the piezo- 
electricity / electrostriction layer 79 will be formed on the external surface of such a lock out 
plate 66 of the thin film formation technique, such as the thick-film formation technique, such as 
various kinds of well-known film forming methods, for example, screen-stencil, a spray, dipping, 
and an application, an ion beam, sputtering, vacuum deposition, ion plating, CVD, and plating. In 
addition, it is also possible to also perform those film formation before sintering of this lock out 
plate 66 (ink pump member 44) or to carry out after sintering. Moreover, although heat-treated if 
needed, each film (electrode layers 75 and 77, and piezo-electricity / electrostriction layer 79) 
by which did in this way and film formation was carried out on the lock out plate 66 may perform 
this heat treatment simultaneously, after carrying out or forming all films at every formation of 
each film. Furthermore, in order to raise the insulating reliability between electrode layers 75 and 
77, you may form an insulating resin film between ****** piezo-electricity / electrostriction 
layers 79 and 79 if needed. 

[0031] Moreover, if it is the conductor which can bear the high-temperature-oxidation 
atmosphere about heat treatment temperature and burning temperature as a material of the 
electrode layers 75 and 77 which constitute this piezo-electricity / electrostriction operation 
section, it is not regulated especially, and even if you may be an alloy even if it is a metal simple 
substance, and it is the mixture of insulating ceramics, g\ass t etc. and a metal and an alloy, and it 
is conductive ceramics further, it will not interfere at all. But the electrode material which makes 
a principal component alloys, such as high-melting point noble-metals [, such as platinum, 
palladium, and a rhodium ] or silver—palladium, silver-platinum, and platinum-palladium, is used 
suitably preferably. 

[0032] moreover, as a material of the piezo-electricity / electrostriction layer 79 which 
constitutes piezo-electricity / electrostriction operation section If it is the material which shows 
the electric-field induction distortion of piezo-electricity or an electrostrictive effect, even if it 
may be adopted even if it is which material and is the material of a crystalline substance It may 
be an unnecessary material even if it does not interfere at all even if you may be an amorphous 
material, and it is a semiconductor material and is dielectric ceramic material and ferroelectric 
ceramic material, and it is the material which still needs polarization processing. 
[0033] but the material which makes PZT (PZT system) a principal component preferably as the 
piezo-electricity / an electrostriction material used for this invention, the material which makes 
a principal component magnesium niobic-acid lead (PMN system), the material which makes a 
principal component nickel niobic-acid lead (PNN system), the material which make manganese 
niobic-acid lead a principal component, the material which make antimony stannic-acid lead a 
principal component, the material which make zinc niobic-acid lead a principal component, and 
the material which make a lead titanate a principal component — such composite material etc. 
be used further Moreover, even if it adds the predetermined additive like the above to the 
material which makes the aforementioned PZT system a principal component suitably so that it 
may become the material which made such piezo-electricity / an electrostriction material 
contain oxides, such as a lanthanum, barium, niobium, zinc, a cerium, cadmium, chromium, cobalt, 
strontium, antimony, iron, an yttrium, a tantalum, a tungsten, nickel, and manganese, and other 
compounds of them as an additive, for example, a PLZT system, it does not interfere at all. 
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[0034] in addition, as thickness of the piezo-electricity / electrostriction operation section which 
consists of the electrode layers 75 and 77, and the piezo-electricity / electrostriction films 79 
(layer) which are formed by carrying out like the above Generally it is 100 micrometers. It 
considers as the following, as thickness of electrode layers 75 and 77 Generally it is 50 
micrometers 20 micrometers or less preferably [ it is desirable to be preferably referred to as 5 
micrometers or less, and / in order to obtain the still bigger variation rate at low operating 
potential as thickness of piezo-electricity / electrostriction film 79 etc. ]. It is 3 micrometers still 
more preferably hereafter. It is 40 micrometers above. Considering as the following is desirable. 
[0035] Namely, if it is in the piezo-electricity / electrostriction element 78 formed by doing in 
this way While a crystal phase can secure a mechanical strength and toughness from using as a 
substrate the lock out plate 66 formed with the material which makes a principal component the 
zirconium oxide by which partial stabilization was carried out advantageously also in thin board 
thickness Grade is relatively obtained very much in low operating potential, and, moreover, a 
quick speed of response and the big generating force can be acquired. 

[0036] Since this piezo-electricity / electrostriction element 78 are formed by the film forming 
method, with in addition, the advantage of a film formation process On the lock out plate 66, a 
detailed interval can be separated and a large number can be formed that it is simultaneous and 
easily, without using adhesives etc. so — like the above-mentioned — an ink pump — two or 
more piezo-electricity / electrostriction elements 78 can be easily formed to the part 
corresponding to two or more ink pressurized rooms 46 formed in a member 44, respectively 
[0037] then, the ink pump like the above-mentioned with which it comes to prepare writing **** 
piezo-electricity / electrostriction element 78 in one — if it is in a member 44, it is shown in 
drawin g 1 after the baking — as — the aforementioned ink nozzle — it piles up to a member 42, 
you use suitable adhesives, and it is made to join and unify it — an ink pump — the ink led to 
the member 44 through the ink feeder current way 62 based on the operation of piezo- 
electricity / electrostriction element 78 established in one — an orifice — while the ink 
pressurized room 46 is supplied from a hole 58 — this ink — through-holes 56 and 57 — leading 
— a nozzle — the ink-jet print head 40 which can blow off from a hole 54 outside and is closed 
and which is made into the purpose is formed 

[0038] In addition, as adhesives which may be used, any, such as a vinyl system, acrylic, a 
polyamide system, a phenol system, a resorcinol system, a urea system, a melamine system, a 
polyester system, an epoxy system, a furan system, a polyurethane system, a silicone system, a 
rubber system, a polyimide system, and a polyolefine system, are sufficient. However, adhesives 
with the endurance over ink are chosen. 

[0039] moreover — or the application by the dispenser from the point of mass-production 
nature is possible for the form of adhesives — or the paste type of high viscosity which can be 
screen-stenciled and the sheet type in which stamping is possible — excelling — **** — 
moreover, the short hot-melt-adhesive type of heating time — or a room-temperature-curing 
bonded type is more desirable Furthermore, what mixed the filler in original adhesives and raised 
viscosity as a paste type of high viscosity can be used. 

[0040] From a viewpoint of the above point and the endurance especially over ink (drainage 
system), the elastic epoxy adhesive which can be screen-stenciled, silicone system adhesives, 
sheet configuration hot-melt type polyolefine system adhesives, polyester system adhesives in 
which stamping is possible, etc. will be used especially suitably. In addition, it is also possible to 
use those various adhesives into a part of adhesion side and other portions properly, 
respectively, and to apply them to them. 

[0041] It faces pasting up a member 42. by the way — like **** — an ink pump — a member 44 
and an ink nozzle — an ink pump — the ink nozzle of the ink pressurized room 46 prepared in 
the member 44 — the ink feeder current way 62 established in the member 42, and a nozzle — 
the free passage to a hole 54 this ink pump — the first opening 72 for a free passage and the 
second opening 74 for a free passage which were formed in the connection plate 68 which 
constitutes a member 44 an ink nozzle — the through-hole 56 formed in the orifice plate 50 
which constitutes a member 42, and an orifice — it will be accomplished by making it open for 
free passage to a hole 58 
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[0042] so, these ink pump — a member 44 and an ink nozzle — the seal nature of the ink 
passage between adhesion sides with a member 42 becomes possible [ it being stabilized and 
obtaining the outstanding seal nature from the length for jointing which should secure seal nature 
being short, and ending advantageous, ] that what is necessary is to be secured only in the first 
and second circumferences of the openings 72 and 74 for a free passage 

[0043] Moreover, the size (inside of drawin g 2 , L) between the first which adjoined mutually and 
was formed from the these firsts and second bores of the openings 72 and 74 for a free passage 
being especially smaller than the inside width method (width-of-face size of the window part 76 
formed in the spacer plate 70) of the ink pressurized room 46 in this example, and being set up, 
and second openings 72 and 74 for a free passage is also advantageously securable. 
[0044] and it — every — the ink pump in the circumference of the first and second openings 72 
and 74 for a free passage — a member 44 and an ink nozzle — since adhesion area with a 
member 42 is being advantageous and fully securable, even if it is adhesion between dissimilar 
materials, it becomes possible to obtain the seal nature in an adhesion side much more 
advantageous 

[0045] In addition, depending on the kind and the method of application of adhesives, adhesives 
overflow into the second opening 72 and 74 for a free passage for a start, and there is a 
possibility of blockading these openings. When there is such fear, it is desirable to set the first 
which adjoined mutually and was formed, and second bores of the openings 72 and 74 for a free 
passage as a size of the same grade as the inside size of the ink pressurized room 46, and to 
prevent lock out of opening. Moreover, you may form both [ one side or ] in a tear drop 
configuration or elliptical for a start like drawin g 7 . [ the ] [ of the openings 72 and 74 for a free 
passage ] [ both ] 

[0046] an ink nozzle [ in / the ink-jet print head 40 of this example / incidentally ] — a member 
42 and an ink pump — the ink nozzle the outstanding seal nature of ink passage like **** 
demonstrated by the plane of composition with a member 44 is indicated to be to drawing 5 and 
drawing 6 and which is conventionally needed in the ink-jet print head of structure — a member 
16 and an ink pump — he is just going to be understood by comparing the configuration of an 
adhesion side with a member 24 with the thing of the above-mentioned example easily 
[0047] Therefore, according to the ink-jet print head 40 of such structure, easily, it is stabilized, 
the seal nature in ink passage can be obtained, the flash of the adhesives into the ink 
pressurized room 46, generating of the gap in an adhesion side, etc. may be prevented 
advantageously, and it becomes possible to be stabilized and to obtain the product with which 
the ink regurgitation property has been improved by it. 

[0048] And if it is in this ink-jet print head, since the piezo-electricity / electrostriction element 
78 which makes the wall of the ink pressurized room 46 transform, and makes the ink 
pressurized room 46 produce internal pressure are formed by the film forming method, in the part 
corresponding to each ink pressurized room 46, the ink regurgitation property of being able to 
form with the easily excellent mass-production nature, and having excelled is stabilized, and it 
may be demonstrated. 

[0049] As mentioned above, although the example of this invention has been explained in full 
detail, this is literal instantiation, and this invention is limited only to this example and 
interpreted. 

[0050] for example, the ink feeder current way 62 which supplies ink to the ink pressurized room 
46 in the aforementioned example — an ink nozzle — although formed in the interior of a 
member 42 — this ink feeder current way 62 — an ink pump — forming in the interior of a 
member 44 is also possible The one example is shown in drawin g 4 . In addition, in this drawin g 
4 , in order to make the understanding easy, suppose that the same sign is attached, respectively 
to the member in the first example of the above, the member corresponding to a part, and a part. 

[0051] moreover, an ink nozzle — there are never no structure and quality of the material of a 
member 42, and they can also use what really fabricated the whole or ****** by the forming 
method of of injection molding and others, such as synthetic-resin material, what is limited to the 
thing of the aforementioned example 
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[0052] furthermore — again — a nozzle — a hole 54 and an orifice — they are not things by 
which a formation position, the number of formation, etc. of the ink pressurized room 46 are 
further limited to the thing of the aforementioned example, such as a formation position, the 
number of formation, etc. of a hole 58 

[0053] In addition, as for this invention, all may be applied to an on-demand form and the ink-jet 
print head of continuation injection type, and the ink-jet print head of the various structures 
which belong to them further. 

[0054] In addition, although listing is not carried out one by one, unless this invention may be 
carried out in the mode which added change and the correction which become various, 
improvement, etc. based on this contractor's knowledge and such an embodiment deviates from 
the meaning of this invention, it is a place needless to say that it is that by which all are 
contained within the limits of this invention. 
[0055] 

[Effect of the Invention] In the ink-jet print head made into the structure of following this 
invention, the seal nature of the ink passage in the plane of composition of an ink pump member 
and an ink nozzle member may improve by leaps and bounds, with improvement and its 
stabilization of product quality may be advantageously attained so that clearly from above- 
mentioned explanation. 

[0056] And in this ink-jet print head, while improvement in much more product quality and 
improvement in productivity may be attained from the place which can form piezo-electricity / 
electrostriction element with the easily excellent mass-production nature by the film forming 
method, the miniaturization of an ink-jet print head may also be attained advantageously. 



[Translation done.] 
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